A computational study on DNA bases interactions with dinuclear tetraacetato-diaqua-dirhodium(II,II) complex.
In our study, we have determined the thermodynamic behavior for the replacement reaction of one and two acetyl-ligands from the diaqua-tetrakis(mu-acetylato)dirhodium(II,II) complex by purine DNA bases. The complexes were optimized at the density functional theory (DFT) level with the B3LYP functional. Stuttgart-Dresden pseudopotentials were used for the description of the Rh atoms. Most of the replacement reactions are mildly exothermic, delta G is up to 12 kcal/mol for the first acetyl-ligand and up to 8 kcal/mol for the second ligand replacement. For all explored complexes, stabilization and bonding energies were computed together with selected electronic properties. Adenine base coordinates to the dirhodium complex slightly more firmly than guanine. In head-to-tail conformation the two guanines are better stabilized (by about 8 kcal/mol) than in head-to-head arrangement due to minimization of sterical repulsion of both bases. We have shown that the bonding energy of axial water ligands is very small (up to 13 kcal/mol), resembling more H-bonds than dative coordination. Despite the larger stabilization energies of adenine-containing complexes, the thermodynamic parameters of the studied replacement reactions are more favorable in case of guanine complexes. Higher exothermicity is connected with easier deprotonization of guanine N1-site in comparison with N6-site of adenine in accord with experimental data.